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ADVANTAGE Golf Croquet Starting Scores – Mathematical notes 

Advantage starting scores (see Document 2) map directly onto the CA’s Points Exchanged in Level Play table (EIP) using only the 
region corresponding to a win for the stronger player, i.e. the leading diagonal and above. 

The mapping is accomplished in four stages as follows, where  
EP is exchanged points from EIP table 
Pg is P(weaker player wins the game) 
Ph is P(weaker player wins the hoop). 

Stage 1: EP is mapped to Pg 
Stage 2: Pg is mapped to Ph 
Stage 3: Starting scores are also mapped to Ph such that Pg = 0.5 
Stage 4: By matching Ph from stages 2 and 3 we obtain the required starting score. 

Stage 1. 

Pg = 0.05 x EP but noting that after the first occurrence of EP = 1 in each row we need to extrapolate to find theoretical values 
for EP < 1, tending towards zero as opponents become weaker. 

For all rows, handicaps -6 to 3, the data fit an exponential function with correlation 0.98 or 0.99. 

Stages 2 and 3 were achieved by using a simple Monte Carlo type game simulation written in BASIC. Input to the program is a 
starting score and value for Ph (to 3 dp). Following simulation of a series of first-to-7 games the program outputs the number of 
wins for each player, hence Pg, and the mean number of hoops scored in all games (the mean length of a game). Simulations of 
900,000 games for each set of input parameters were consistent with this level of accuracy. 

Stage2. 

Using a starting score of 0:0 and varying Ph values we can match the required output to Pg. 

For discrete Pg ≥ 0.05 the value of Ph can be determined directly. 

For continuous Pg < 0.05 it is necessary to find Ph for discrete values of Pg in the interval [0.00001, 0.05). These correspond to 
the Ph interval [0.070, 0.287). A physical graph of Pg against Ph enables the required values of Ph to be interpolated. 

Stage 3. 

Using different starting scores it is possible to determine a value of Ph giving Pg = 0.5. This can be done systematically by 
considering multiple series of starting scores, each with a given starting score difference (values of 1 through 12 were 
considered) and which give Ph in the required range. 

Stage 4. 

The Ph values in stages 2 and 3 do not match exactly; there are only a certain number of starting scores we can use in order for 
the game to be of reasonable length. A best match has been chosen with a mean game length between 9 and 11 hoops as a 
target. Keeping close to Pg = 0.5 will mean there are exceptions to this especially in the case of players with widely differing 
abilities. 

A useful analogy to enable a check on the completed scores table is to consider the game as a race between two runners of 
different speeds. The greater their speed difference the further apart they need to start in order to provide a 50% chance of 
each runner winning. This separation will need to be greater for a longer race and less for a shorter one. As the difference in 
ability increases the ratio of separation to the length of the race will increase. 

An approximation to this ratio in the starting scores table would be (starting) hoop difference divided by hoops required by the 
weaker player to win. This ratio never decreases as opponents become weaker and in most cases it will increase. 
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